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ABSTRACT 



A video nionitoring system responds to an intrusion 
alarm by automatically presenting still video images of 
the zone of the alarm at or about the time of the alarm. 
The operator can control magnification and contrast to 
enhance the displayed image. In one system the dis- 
played images are images taken at times both before and 
after the alarm was received by the monitoring system. 

16 Claims, 18 Drawing Sheets 
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In the past, intrusion detection systems have been 
AUTO FREEZE FRAME DISPLAY FOR used in which a central control system automatically 

LNTRUSION MONITORING SYSTEM responds to the alarm signals A1-A3 to record on video 

take the video signals V1-V6 associated with the zone 
This is a continuation, division, of application Ser. 5 in which the intrusion was detected. The security guard 
No. 07/548,847, filed Jul. 6, 1990. is then expected to rewind the video cassette recorder 

to view the zone at the time of the intrusion This ap- 
IDENTIFICATION OF APPENDICES ^^^^^y^ ^^^^5 ^jj^ security guard to rewind the VCR 

Appendices A-E form part of this specification. and to view the recorded video images for each alarm. 

These Appendices include material which is subject to 10 In the event there are a number of false alarms, the 

copyright protection. The copyright owner has no ob- security guard may not always choose to complete the 

jcction to the facsimile reproduction by anyone of the time consuming job of rewinding the VCR and then 

patent disclosure, as it appears in the Patent and Trade- watching it. Furthermore, a VCR that stores a conven- 

mark Office patent files or records, but otherwise re- tional video image is not well suited to record quickly 

serves all copyright rights whatsoever. Appendices a. 15 changing scenes. In the event of a moving car passing 

through E are in the form of a microfiche appendix, through a zone, only a few frames may have sufficient 

having a total number of 12 microfiche and a total of detail to allow details such as the license number of the 

394 frames. car to be seen, 

Another problem encountered with previous video 

BACKGROUND OF THE INVENTION monitoring systems is that in the event of multiple 

This invention relates to a monitoring system that alarms the first alarm may impede or prevent the sccu- 

automatically displays still images related to an intru- rity guard from viewing video information regarding 

sion alarm in order to enhance the ability of security subsequent a)arms. This weakness can be exploited by 

personnel to assess the nature of the alarm. false alarms which may delay or prevent the security 

Intrusion detection systems are widely used to con- 25 guard from seeing the real intrusion, 

trol and monitor access to sensitive areas such as for Yet another problem of certain prior art intrusion 

example commercial nuclear generating stations Typi- detection systems is related to the fact that alarm signals 

cally, such detection systems will monitor a perimeter may not be reported at the central station promptly, Iti 

divided into zones. Each zone will have one or more this case, a quickly changing scene may have changed 

sensors designed to detect intrusion into the zone as 30 substantially before the controller can begin to record 

well as one or more video cameras positioned to ob- video signals from the appropriate video cameras, 

serve an intruder who has triggered a sensor in the When this happens, critical information that would be 

respective zone. useful to a security guard in assessing an alarm is irre- 

FIG. 1 shows a schematic representation of one such trievably lost, 

prior art intrusion detection system. The system of FIG. 35 Accordingly it is a primary object of this invention to 

1 monitors a portion of a perimeter which includes three provide an improved intrusion detection system which 

zones: Zone 1, Zone 2, Zone 3. Each of the zones is at automatically displays still video images of a zone asso- 

least partially defined by a respective one of two perim- ciated with an alarm to allow a security guard to assess 

cter fences 10, 12. As shown in FIG. 1, three sensor the alarm. 

systems 81, S2, S3 monitor the respective zones and 40 It is a further object of this invention to provide such 

each of the sensor systems SI, S2, S3 generates a respec- a system in which multiple still video images corre- 

tive alarm signal AI. A2. A3 when triggered. The sensor sponding to multiple successive alarms are stored and 

systems SI, S2, S3 may include either active sensors, readily accessible to a security guard. This allows the 

passive sensors, or Some combination. Active sensors security guard to view still video images associated 

such as microwave sensors detect intrusions by sensing 45 with successive alarms quickly and easily, 

changes in an energy field generated by the sensor. It is another object of this invention to provide such 

Passive sensors, such as heat detectors sense intrusions an intrusion detection system which stores still video 

by detecting environmental changes such as the heat images associated with an alarm prior to reception of 

associated with a person or other intruder. Further the alarm by a central control system for automatic 

details on such sensors may be found in R.L. Barnard. 50 retrieval and display in the event of an alarm. 

Intrusion Detection Systems (2rid Edition. 1988) at pages It is another object to provide such a system in which 

19-21. the magnification and contrast of the displayed video 

The system of FIG. 1 further includes a number of images can be adjusted easily by a security guard, 

video cameras VC1-VC6 that generate respective SUMMARY OF THE INVENTION 

video signals VI- V6 In the illustrated system there are 55 

two video cameras associated with each of the zones, This invention relates to improvements to an intru- 

and the video cameras may be positioned either inside sion alarm system of the type comprising means for 

or outside the respective zone. Any number of cameras generating a plurality of alarm signals, each associated 

may be used to cover a zone, depending upon the physi- with a respective zone, means for generating a plurality 

cal characteristics of the zone and good security prac- 60 of video signals, each associated with a respective zone, 

tice. and the number of video cameras used per zone and means for transmitting the video signals and the 

may be either greater or lesser than the number shown alarm signals to a central station, 

in FIG. 1. The cameras may be any conventional video According to a first aspect of this invention, at least 

camera that generates a standard RS170 signal. How- one video image digitizer is situated at the central sta- 
ever, higher quality cameras will generate better pic- 65 tion and is operative to store at least one digitized still 
tures because they operate with a greater bandwidth video image, A controller, also situated at the central 
that allows more levels of gray to be used in the final station, is responsive to the alarm signals to apply se- 

digitized picture described below. lectcd ones of the video signals to the image digitizer 
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such that promptly after one of the alarm signals is FIG. 11 is a more detailed block diagram of the image 

generated the respective video signal is automatically processor of FIG. 9. 

applied to the image digitizer. A display is coupled to FIGS. 12-16 are flow charts of programs executed by 

the image digitizer to display the digitized video image the computer of FIG. 9. 

stored by the image digitizer, thereby automatically 5 FIGS. I7a, lib, ISo. 18^> are schematic representa- 

prescnting to an operator a still video image of the zone . tions of stored still video images in the embodiment of 

associated with an alarm, taken at a time immediately FIG. 9. 

after the alarm. DETAILED DESCRIPTION OF THE 

According to a second feature of this mvention, a PRESENTLY PREFERRED EMBODIMENTS 

least one video image digitizer is situated at the central 10 

station and operative to store a plurality of sets of digi- Turning now to the drawings. FIG. 2 shows a block 
tizcd still video images on an ongoing basis, each set diagram of a first preferred embodiment 20 of the moni- 
associated with a respective one of the video signals, toring system of this invention. The monitoring system 
each stored digitized still video image corresponding to 20 includes a computer system 22 that responds to alarm 
a respective image time. A controller is situated at the 15 signals Al-An of the type described above in conjunc- 
central location and is responsive to the alarm signals to tion with FIG. 1 and video signals Vl-Vm of the type 
automatically select at least one of the stored digitized described above in conjunction with FIG. 1 In this 
still video images for display. The selected stored digi- embodiment there are two video signals for each alarm 
tized still video image corresponds for each of the alarm signal, as in the arrangement of FIG. 1. In general 
signals to the zone associated with that alarm signal, and 20 terms, the computer system 22 responds to one of the 
to an image time prior to the time the respective alarm alarm signals by selecting the pair of video signals asso- 
signal was received by the controller A display is cou- ciatcd with the alarm signal digitizing the selected video 
pled to the video image digitizer to automatically dis- signals, and then automatically presenting the resulting 
play the selected stored digitized still video image, " still video images on a CRT for viewing by a security 
thereby automatically providing a security guard with a 25 guard. As described below, the guard can control mag- 
view of the zone associated with an alarm signal as the nification and contrast of the displayed still video im- 
zone appeared at a time prior to the time when the ages, and can also view images associated with subsc- 
alarm signal was received by the controller, quent alarms on request. 

The preferred embodiments described below reduce As shown in FIG. 2, the computer system 22 includes 

the workload of security personnel by completely elimi- 30 a bus 24 that interconnects the various components of 

nating the need to rewind a VCR to view a zone in the computer system 22, includiiig a computer 26 and 

which a sensor has generated an alarm. This is because related components 28-36, as described in detail below, 

the corresponding video signals are automatically digi- All of the components 26-36 are preferably mounted: in 

tized and automatically displayed as still images. The a single computer chassis to reduce the cost and size of 

systems described below automatically record multiple 35 the system. 

still video images associated with subsequent alarms, The bus 24 is preferably a high speed interfacing 
and thereby ensure that a first alarm will not immobilize system which is used to interconnect data processing, 
the system and prevent it from recording information peripheral control and data storage devices in a closely 
related to subsequent alarms. The second preferred coupled hardware configuration. The preferred em- 
embodiment disclosed below records still video images 40 bodiments employ a bus that ses 16 bit transfers at a rate 
on an ongoing basis. When an alarm is received, the of 20 megabytes per second. A bus using 32 bit transfers 
controller selects a previously recorded still video at a rate of 40 megabytes per second may be used as 
image in the zone corresponding to the alarm and dis- well, as buses with higher transfer rates. Use of this high 
plays a still video image of the zone prior to the time the speed bus to interconnect the computer 26 and related 
alarm was actually received by the controller. This 45 components 28-36 results in a monitoring system 20 
feature is of particular importance when the delay be- that transfers data and control sign3is at a speed well 
tween the generation of the alarm by the respective suited to an intrusion monitoring system, 
sensor and the receipt of the alarm by the controller is Many existing intrusion monitoring systems use a low 
relatively long. speed RS-232 serial-communication link which requires 

The invention itself, together with further objects 50 each individual component to have its own processor or 

and attendant advantages, will best be understood by controller. These processors or controllers provide an 

reference to the following detailed description, taken in interface between data processing elements and the 

conjunction with the accompanying drawings. RS-232 link. Use of a high speed bus 24 reduces the 

complexity of the monitoring system by eliminating 

DESCRIPTION OF THE DRAWINGS 55 controllers. Further, because all related components 

FIG. 1 is a schematic representation of a sensor and 28-36 arc directly accessible by one processor, the corn- 
video camera arrangement of a prior art intrusion detec- puter system 22 with bus 24 allows a reduction in the 
tion system. number of instructions to the computer 26. Therefore, 

FIG. 2 is a block diagram of a first preferred embodi- communication with other related components 28-36 

mcnt of this invention. 60 by the computer 26 is performed directly using several 

FIG. 3 is a more detailed block diagram of one of the lines of code rather than indirectly using hundreds of 

image digitizers of FIG. 2. lines of code. Thus, the computer system 22 provides a 

FIGS. 4-8 are flow charts of programs executed by dual savings in communication time as the shorter in- 

the computer of FIG. 2 struction set can be processed faster and a higher trans- 

FIG. 9 is a block diagram of a second preferred em- 65 fer rate is available, 

bodiment of this invention. Use of bus 24 also allows the computer system 22 to 

FIG. 10 is a more detailed block diagram of one of make use of very high speed transponders, such as dis- 

the image digitizers of FIG. 9. cussed below, without introducing additional delays. 
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A number of inputs are provided to the computer information is applied via the zoom and pan controller 
system 22 as follows The video signals Vl-Vm are sup- 70 and a switch 72 lo one of eight output look-up tables 
plied in parallel to a video multiplexer 30 which com- 74. The zoom and pan controller 70 controls the magni- 
municates with the computer 26 via the bus 24. Under fication of the displayed screen. The output look-up 
computer control, the multiplexer 30 selects two of the 5 tables 74 determine the contrast of the displayed screen, 
video signals Vl-Vm and supplies them to respective Each of the output look-up tables 74 stores a separate 
ones of the two image digitizers 32. The image digitizers table. Typically, zone will be programmed as a linear 
32 are conventional devices explained in greater detail look-up table, others will be programmed to improve 
in conjunction with FIG. 3 which operate to take a the visibility of objects in a dark screen, and others will 
single video frame, digitize it and store it for later dis- 10 be programmed to improve the visibility of objects in a 
play. Image digitizers may on occasion be referred to as light screen. The output of the selected look-up table 74 
"frame grabbers". is then applied via a D/A converter 76 to the respective 

A second set of inputs to the computer system 22 is CRT 42. The control register 78 is used for control 
the alarm signals Al-An such as those described above functions and to select respective components, 
in conjunction with FIG. 1. The alarm signals Al-An 15 Having described the structure of the monitoring 
can take many forms. The computer system 22 is de- system 20, its operation will now be explained in con- 
signed to receive the alarm signals Al-An in any one of junction with the flow charts of FIGS. 4-«. 
three forms. The transponder 38 is coupled to a bus As a preliminary matter, before the monitonng sys- 
interface 28 and operates as a multiplexer to sense any ' tem 20 goes into service the operator terminal 52 should 
change in state of any of the alarm signals and to report 20 be used to assign individual ones of the video signals 
an alarm to the computer 26, in this case via an INTEL Vl-Vm to individual ones of the alarm signals Al-An. 
pulse width timed transmission (XFER). The transpon- , This can be done for example in using the . Operator 
der 38 can be referred to as a VME/XFER alarm tran- Process of FIG. 7. As shown in FIG. 7, the Operator 
sponder. Alternately the alarm signals Al-An may be Process waits for a keyboard command from the opera- 
applied to the computer system 22 via a serial transpon- 25 tor terminal 52. If the command is an assignment, the 
der 40. Thirdly, the alarm signals Al-An may be applied process assigns the selected video signal Vl-Vm to the 
as dry contact switches to an analog/digital input card selected alarm signal Al-An in a configuration table 
alarm transponder 36 which is mounted on the bus 24. maintained by the computer 26 If the keyboard corn- 
Depending upon the security system used, all three mand is a deletion, the selected video signal Vl-Vm is 
types of transponders 38, 40, 36, or any combination 30 deleted from the configuration table. If the keyboard 
thereof may be used to supply alarm information to the . command is an inactivation, an entire zone is marked as 
computer 26. Of course, other signal protocols and inactive in the configuration table, and alarms from that 
associated transponders may be substituted if desired. zone are ignored. Finally, if the keyboard command is 

The third input to the computer system 22 is suppHed an activation, the respective zone is marked as active in 
by a keypad 50 via a keypad interface 4S coupled to the 35 the configuration table. Thus, the configuration table 
bus interface 28 The keypad 50 is a 16 key device hav- associates individual ones of the video signals Vl-Vm 
ing ten keys for the digits 0-9 and six keys marked as with individual ones of the alarm signals Al-An. Typi- 
shown in FIG. 2 and described below. The keypad 50 is cally, the one or more video signals associated with any 
used by the operator in controlling the contrast, magni- alarm are generated by one or more cameras focussed 
fication and identity of the displayed screen. 40 on the region monitored by the respective sensor. 

The fourth input to the computer system 22 is sup- As shown in FIG. 4, the Main Process executed by 
plied by operator terminal 52 used by an operator in the computer 26 begins by waiting for a inessage. The 
housekeeping operations such as in programming the two types of messages implemented in this system are 
computer 26 to associate the video signals Vl-Vm with keypad messages (FIG. 6) and alarm messages (FIG. 5). 
respective ones of the alarm signals Al-An. 45 As shown in FIG. 5, the Alarm Process executed by 

As shown in FIG. 2, the computer system 22 has two the computer 26 waits for an alarm signal from one of 
video outputs which drive two CRTs 42. The screen the transponders. Depending upon the transponder, this 
shown on either of the CRTs 44 may be selected via may be done either by polling the transponder repeti- 
video switch 44 for printing, by a video printer 46. tivcly, or by waiting for an interrupt generated by the 

The operation of one of the image digitizers 32 will be 50 transponder. Once an alarm has been received from one 
described in conjunction with FIG. 3. The digitizer 32 of the transponder, the Alarm Process then looks up the 
receives a video signal from the video multiplexer 30 as assigned zone number for the received alarm signal in 
described above. This video signal is applied to an A/D the configuration table. The process then checks to 
converter 60 which digitizes the video signal and determine whether the signal received was a reset and 
supplies the digitized result to an input look-up table 53 not an alarm. If so. the process returns to await a next 
(LUT) 62. The look-up table 62 is linearly programmed alarm signal Next, the process checks to determine 
to assign a digital value indicative of the brightness of whether the zone for the received alarm has been inacti- 
the associated portion of the video signal. In this case, vated. If so, the process returns to await a next alarm 
the look-up table 62 uses one of 256 values, with black signal. Qthcnvisc (if the zone has not been inactivated 
being assigried a value of 0 and white being assigned a 60 and the alarm is not reset) the process builds and sends 
value of 255. The output of the look-up table 62 is ap- an alarm message to the Main Process of FIG. 4 Thus, 
plied via a zoom and pan controller 70 and a switch 64 an alarm message will be automatically generated 
to one of four buffers 66 for storage. Each of the buffers whenever one of the alarm signals Al-An indicates a 
66 stores a single frame of video information in this new alarm in an active zone. 

embodiment. 65 The Keypad Process shown in FIG. 6 begins by 

When one of the frames of video information in one awaiting a keypad command. Once a command is re- 
ef the buffers 66 is to be displayed, the respective buffer ceived an appropriate message is built for the Main 
66 is selected via a switch 68, and the stored digital Process of FIG. 4 As shown in FIG. 4. this message 
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may be a clear message, a contrast adjustment message, 
a zoom message, or an alarm message. The Keypad 
Process responds to manual call up command by build- 
ing an alarm message for the requested zone. Once the 
appropriate message has been built, the message is sent 5 
to the Main Process of FIG. 4. 

Returning to FIG. 4, when an alarm message is re- 
ceived (which as explained above may be generated by 
either the Keypad Process or the Alarm Process) the 
Digitize Routine of FIG. 8 is called. As shown in FIG. 10 
8, the Digitize Routine first selects the two video signals 
corresponding to the zone of the new alarm message 
The routine then checks to determine whether all of the 
buffers 66 arc full. If so, an error message is sent to the 
operator terminal and no further action taken. Assum- 15 
ing one or more of the buffers 66 is available for use in 
each image digitizer 32, a buffer 66 is selected and an 
entry is made into the control register 78 of each image 
digitizer 32 to digitize the selected video signal Vl-Vm 
via the A/D converter 60 and the input look-up table 62 20 
and to store the digitized frame in the selected buffer 66. 
Once a video frame for each of the two video signals 
corresponding to the current alarm has been stored in 
one of the buffers 66 of each of the image digitizers 32, 
the routine of FIG. 5 then checks to determine whether 25 
there currently are unacknowledged alarms currently 
being displayed on the CRTs 42. If so, the routine re- 
turns to the Main Process of FIG. 4 Otherwise, if the 
CRTs 42 are free, a non-zoom value is set for the con- 
troller 70 and the linear output look-up table 74 is se- 30 
lected and then the D/A converter 76 is activated to 
display the stored video frames in the buffer 66 for the 
current alarm (with no magnification and with standard 
contrast) on the CRTs 42. If a previous alarm is being 
displayed, the Digitize Routine resets the zoom and pan 35 
logic controller 70 to the value it had prior to the most 
recent alarm in order not to override any previously 
requested magnification factor. Once this is accom- 
plished, the routine of FIG. 8 returns to the Main Pro- 
cess of FIG. 4. 40 

If the Main Process of FIG. 4 determines that the 
message is not a new alarm, it then checks to determine 
whether the message is n contrast adjustment command 
If so, the contrast is adjusted by selecting a different 
output look-up table 74 on the requested image digitizer 45 
32. As pointed out above, depending upon the Overall 
brightness or darkness of the digitized image, various 
ones of the non-linear output look-up tables 74 can be 
used to enhance visibility of unusually dark or unusually 
bright portions of the screen. 50 

The Main Process of FIG. 4 then checks to determine 
whether the command is a zoom adjustment command 
If so, the zoom is adjusted by selecting a different value 
for the controller 70 on the requested image digitizer 32 

Finally, the Main Process checks to determine 55 
whether a message is a c)car command. If so, the image 
being displayed on the selected CRT 42 is cleared, and 
the next stored image from the associated image digi- 
tizer 32 is automatically displayed, if there are any. 

The Digitizer Routine controls the video multiplexer 60 
30 to apply the selected pair of the video signals Vl-Vm 
to the image digitizers 32 The video multiplexer 30 
preferably has a high switching speed for video signals 
such that the switching delay caused by the video multi- 
plexer is less than 10 microseconds, and preferably less 65 
than 0.5 microseconds. A preferred video multiplexer 
30 is shown in Appendix B, which provides such high 
switching speeds. This multiplexer has provisions for 32 
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input video signals plus one external input that can be 
used for a 33rd video signal, or for cascading inputs 
from another muhiplexer to allow one of more than 32 
video signals to be selected for output. The video multi- 
plexer of Appendix B allows up to four video signals to 
be supplied as outputs, though only two channels are 
used in the system of FIG. 2. The video multiplexer of 
Appendix B utilizes a standard 6u VME slave interface 
and a switch selectable VME A16 or A24 address. The 
selection/switching delay is under 10 microseconds and 
has been observed to be as low as 0.5 microseconds. 
This video multiplexer does not load existing video 
signals, thus enabling the multiplexer to be easily in- 
stalled with existing systems. 

As shown in FIG. 2, each video signal being digitized 
at a time requires a separate image digitizer 32. Thus, if 
only one video camera is provided for each zone, only 
one image digitizer 32 is required. Similarly, four image 
digitizers are required if four video cameras are pro- 
vided for a zone and it is desired to digitize images from 
all four of these cameras simultaneously The only limit 
on the number of cameras per zone is good security 
practice. 

The image digitizer 32 includes four buffers 66 in this 
embodiment, but other equipment can be used if more 
buffers are required. Additionally, frames may be saved 
by copying digitized screens that have not been dis- 
played from the buffers 66 onto the memory board 34 
via the bus 24. Once this has been done, the computer 26 
can then flag the buffer 66 as available for use in storing 
subsequent video screens. The copied frames can be 
moved back from the memory board 34 for display 
when requested by the operator. Furthermore, disc 
storage may be used to greatly increase the number of 
images stored. In this embodiment, the controller 70 is 
always set to a non-zoom value when a frame is stored 
in one of the buffers 66 to indicate that a full 512 by 480 
element image is to be stored. 

Returning to FIG. 2, after an alarm has been serviced 
by the computer system 22, the scene as observed by the 
video cameras in Uie alarmed zone at the time the alarm 
was received is now frozen on the CRTs 42. The total 
elapsed time for camera selection, image digitization 
and display is approximately l/15th of a second. Two 
CRTs 42 are used in this embodiment because two 
video cameras are used for each zone. In general, the 
number of CRTs 42 used preferably equals the number 
of cameras monitoring each zone in order for an opera- 
tor to make a fast assessment of the situation. However, 
other display methods such as stacking the digitized 
images or combining the images from multiple cameras 
onto a single CRT may be used in alternate embodi- 
ments. The total time between the tripping of an alarm 
and the display of the frozen video signal can be up to 
one hundred milliseconds, -depending upon the type of 
transponder used. This response time is acceptable for 
most intrusion alarm systems. As a major use of this 
system is to add a video capture function onto an exist- 
ing system, any commercial transponder that allows 
response within this time range is generally acceptable. 

Once digitized images have been displayed for the 
operator on the CRTs 42, the operator can print either 
or both of these images using the selection switch 44 
and video printer 46. To better assess an intrusion, the 
operator may enhance a displayed image by adjusting 
contrast or by magnifying a portion of the displayed 
image, or both. These features are especially useful in 
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detecting intrusions in shadowy areas where existing 
systems have detection problems. 

The operator can. control contrast and magnification 
of the displayed images with the specially designed 
keypad 50 shown in FIG. 2. The keypad 50 is connected 
to a keypad interface 48 which scans the keypad 50 to 
determine which keys are depressed. The keypad inter- 
face converts keypad signals to XFER protocol, and 
transmits the XFER protocol message to the bus inter- 
face 28. The keypad commands are transmitted via the 
bus interface 28 to the computer 26. These keypad com- 
mands activate the Keypad Process shown in FIG. 6 
and discussed above Details of the presently preferred 
keypad 50 and interface 48 arc shown in attached Ap- 
pendix C. 

If the operator wishes to magnify a section of a dis- 
played image, he indicates which CRT 42 is displaying 
the screen he wishes to magnify. He also indicates 
which portion of the image he wishes to zoom in on. In 
the system 20, the digitized image is divided into nine 
sections, and the operator chooses one of these nine 
sections using the keypad 50. The keys AZ and BZ 
select the zoom feature for the two CRTs 42, respec- 
tively, and the keys 1-9 select the section to be zoomed 
in on. The keys 1-9 are laid out to represent the nine 
screen sections that may be enlarged. Thus, key 1 will 
zoom in on the upper left hand comer of the screen 
while key 5 will zoom in on the center ninth of the 
screen and key 9 will zoom in on the lower right hand 
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comer of the screen. The 0 key restores the zoomed 30 variable zoom feature. 



ages on the CRTs 42 are cleared, and stored video im- 
ages from the buffers 66 are displayed in a first in, first 
out order. This is done by the Main Process of FIG. 4 as 
described, which clears the present image and displays 
a next image stored in the buffets 66 (if there is one) in 
response to a clear message. 

The keypad 50 can also be used by the operator to 
command the display of digitized screens from the 
video signals Vl-Vm corresponding to any particular 
one of the zones. This is done simply by pressing the 
two number zone assigned to the video cameras of 
interest. 

The RE key is a reset key that can be used to delete 
an erroneous entry. 

The keypad described above allows an operator to 
change the contrast or the magnification by depressing 
only two keys. However, other keypads can be used to 
accomplish the same function if desired. 

If more than two cameras are used per zone, the 
keypad 50 may be modified to select additional CRTs 
42 Additionally, a keypad using more than two entries 
per command may be used. Of course, if the system is 
designed to have more than 7 non-liner output look-up 
tables 74 or more than g zone segments the keypad 50 
may be modified as appropriate. Finally, the presently 
preferred image digitizers allow for magnification of 
two times the original magnification. If other image 
digitizers are used which have a larger number of mag- 
nification levels, the keypad may be modified to add a 
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In order fully to define the presently preferred em- 
bodiment of system 20. Table 1 defines presently pre- 
ferred components for various elements of FIG. 2. Note 
in particular that the bus interface 28. the video multi- 
plexer 30 and the keypad 50 and interface 4S are shown 
in complete detail in Appendices A-C. Furthermore, 
Appendix D provides softvyare for the software driven 
components of the system 22, including the computer 
26, the interface 28 and the keypad interface 48. Appen- 
dix E provides further information regarding hardware 
and connection configurations for hardware using the 
software of Appendix D. Of course, this detailed infor- 
mation is not intended in any way to limit the scope of 
this invention, but is merely being- provided to define 
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image to its original magnification. Once a zoom com- 
mand is sent, it is processed by the Keypad Process and 
the Main Process as described above. 

Contrast adjustments are made in a similar manner. 
The keypad keys AC and BC select contrast adjustment 
for the A and B CRTs 42, respectively, and the keys 1-7 
select one of the 7 non-linear look up tables 74. In the 
example of FIG. 3, one of the look-up tables 74 is a 
standard linear lookup table for normal contrast. The 
remaining seven are non-linear look-up tables used to 
enhance contrast in either unusually light or unusually 
dark portions of an image. In contrast adjustment the 
keys 1-7 are used, with key 1 making light images 

darker and key .7 making dark images lighter. .^^^ ^^^^^^^^ preferred embodiment of this invention. 

Contrast adjustment is accomplished by changing the 
values assigned to the 256 possible shades of grey. If for 
example a uniformly dark image is displayed using the 
linear look-up table it will contain only the lower num- 
bered shades with little visual contrast. However, if the 50 
same image is displayed using one of the pre-pro- 
grammed nonlinear look-up tables, all dark values 0-64 
can be assigned four times their original value, while all 
values 64-255 can be aissigned the value 255. Thus, the 
dark areas will be transformed into a full scale of grey 55 
while the lighter areas will be shown as white. 

The operator may also clear a CRT with the CLR 
key on the keypad 50 as discussed above in FIG. 4. This 
function is used when the system receives multiple 
alarms. If for example the sensors in Zone 2 sense an 60 
intrusion before the operator has acknowledged an 
alarm in Zone 1 and cleared the CRTs 42 of the stored 
video images, the video images from the cameras associ- 
ated with Zone 2 will not be displayed immediately but 
will be stored in the buffers 66. Additional digitized 65 
images from additional alarms will be stored until all of 
the buffers 66 are filled, or until the operator releases a 
prior alarm. When the operator clears a prior alarm with 
the keypad 50, the previously displayed digitized im- 
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(Fremont, CA) 


26 


Computer 


Motorola MVME 
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Operating 


Software Components Group. 




System 


Inc. PSOS Rev. 4.13 (San 




Jose. CA) 




Assembler 


Oasys Corp. linker 6B000 
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Linker 


Oasys Corp. assembler 
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Version 2.12 




C Compiler 


Oasys Corp. cross*compiler 






Rev. 7.11 
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Bus Interface 


See Appendix A 
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Video 


See Appendix B 




Multiplexer 
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Image Digitizer 


Matrox Model V1P.1024A 






(Dorval, Canada) 


34 


Memory Board 
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Transponder 


ACROMAG AVME 9480 




(A/D Input 


(Wixom, Mich.) 




Card) 
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Transponder 


Commonwealth Edison 
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applied as an input to an input look-up table 112. The 
output of this look-up table 112 is then applied to a 
zoom and pan controller 114 and then via a switch 1J6 
to one of four buffers 118. In this embodiment the con- 
5 troller 114 reduces the magnification of the digitized 
video image such that four images can be stored in each 
buffer. Thus, the four buffers 118 store up to sixteen 
separate video images. If more than sixteen images are 
required, an additional video multiplexer and additional 
10 image digitizers may be used. 

FIG. 11 shows a block diagram of the image proces- 
As an alternative to a separate ^"^P^^^^^^^^^^^ ^or 104 which also contains four buffers 130. each of 

system and compiler, a computer may be obtamed with * , , , ,«H«^^«,aoAc A«v««i. nf thp 
the PSOS operating system on PROMS from lo Incor- which can store up to ^^^J.^^^^^^^ 
porated of Tucson Arizona. lo also supplies a C com- . - video images stored m the buffers 130 can appl.cd via 

5ner. Alternative software operating systems and C ^'"^''^^.^^^l^^r"^ ^"^^^^^ 

hbrary may be used. Microware Systems Corporation via a switch 136to a selected one of eight output look- 

of DCS Moines. Iowa supplies similar software under the up tables 138. The output of the selected look-up table 

name of OS-9 TM which should prove suitable for this 13B is then applied via a D/A converter 140 to the CRT 

application. 20 computer 26 is programmed to control the image 

SECOND PREFERRED EMBODIMENT digitizers 32^7-32^/ to digitize selected screens of the 

As pointed out above, in some existing security sys- incoming video signals Vl-Vn on an ongoing repetitive 
tcms an alarm is not received by the central station until basis, regardless of whether or not an alarm has been 
a considerable delay after the alarm was triggered. received This function is controlled by the Grab Pro- 
Whcn this is the case, if the controller freezes a video cess flowcharted in FIG. 14. In general, the Grab Pro- 
frame only after it receives an alarm, the frozen video cess of FIG. 14 controls the video multiplexer 30 so that 
frame may not assist in interpreting the alarm In partic- initially images from a set of four cameras (for example, 
ular. if the delay between the triggering of the alarm video signals VI. V5. V9. V13) are sent to the four 
and the freezing of the video frame is too great, an image digitizers 32a-32^/, respectively. Approximately 
intruder may have left the field of view of the respective ^ o.08 second later, the Grab Process of FIG. 14 switches 
camera. It can be quite expensive to install a higher xhc video multiplexer 30 to send a second set of four 
speed alarm reporting system, and the second preferred video signals (for example, V2, V6, VIO, V14) to the 
embodiment 100 of the monitoring system of this inven- respective image digitizers 32a-Z2d. This process is 
tion overcomes this problem. repeated approximately 0.08 second later for the third 

The monitoring system 100 is shown in block dia- ^^^^^ signals (V3. V7, *V11. V15) and approxi- 

gram form in FIG. 9. In this embodiment, the system mately 0.08 second after that for the fourth set of video 

100 includes a computer system 102 which utilizes many signals (V4, V8, V12, V16). 

of the same hardware component, as discussed above in j^^^ embodiment is designed for use with sixteen 
conjunction with FIG. 2. Where this is the case the signals V1-V16. and in this embodiment the tim- 
samc reference numerals have been used, and the fore- j^j^ ^j^^ f^jj ^y^^^ ^hich a single video frame is 
going detailed description of these components should digitized for each of the sixteen video signals V1-V16) 
be referenced. In FIG, 9 the computer is indicated by variable and is designated by the variable i. In this 
reference numeral 26' to indicate that it is programmed example, it is set at 0,50 second. However i may be set 
differently from the computer 26 of FIG. 2 The mom- ^^^^ ^ minimum (for this embodiment) of 0.32 second 
toring system 100 is designed for an application having .^^^^^^j ^^^^ ^^^^^y practice will al- 
one video signal Vl-Vn for each alarmed zone, but the controlled by the Time Process 
system can readily be modified for use with systems j^own in FIG 13 

having more cameras per zone The i™ge digitizers ^.^.^^'^ ^ 3^ ^^^^^ i„ 

32i3-32^ arc each identical to the image digitucr 32 ^ lei^ the result of using sixteen video cameras with 

discussed above Furthermore, the image process 104 50 P ^ ^ • jj^^-.^^ 

T "''^H*? T'™'lTfr'.^%T^tL^^^^^ 3L3^^e minimum full cycle time can be changed 

that used for the imag^ ^'«'**"/^^^,it^?^t^rt^^^^^ depending upon the number of these elements used. For 

As before the operator uses the operator te™^^^^ c^ple, when only four cameras arc used with one 

to assign or delete cameras or activate or deactivate the whcu y tK^ f„ii 

video lapture process for desired zones. Although any 53 video multiplexer 

of the three transponder types 36, 38, 40 may be used, it cycle ime can be reduced to 0.08 ^^"^^^^^^^^ 

will often be preferable to^ the transponder 36 in the ^ras with the same equipment wil allow a mimmum full 

monitoring system 100 because of the ^e of use. and cycle time of 0J6 second^ Similar^^, mamtammg^^^^^^ 

the lower cost and complexity of inted-acing the moni- cameras but increasing the number of video multiplex- 

toring system 100 with existing security systems, 60 ers to 2 and the number of image digituers to 8 would 

In the monitoring system 100 the video multiplexer also allow a minimum full cycle time of 016 second. A 

30 is used to send video signals to four image digitizers designer should balance the cost of the additional hard- 

32fl-32J simultaneously. The image digitizers 32a-32d ware against the requirements of the individual security 

are configured differently from the image digitizer 32 system, . , , 

discussed above, and FIG. 10 shows a block diagram of 65 As shown in FIG. 10, each video signal from the 

the digitizer 32a. A video signal received from the multiplexer 30 is digitized and then apphed as an input 

video multiplexer 30 is applied to an A/D converter to a look-up table 112 which is in this embodiment a 

110. The digitized output of the A/D converter 110 is linear look-up table as described above in conjunction 
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with the first preferred embodiment. Unless the buffers 
118 are locked because they contain images from a 
previous alarm, the Grab Process of FIG. 14 selects a 
buffer 118 for data storage by writing the buffer number 
into the switch 116. The Grab Process next sets the 
zoom and pan controller 114 to a zoom with a value that 
corresponds to the appropriate quadrant in the buffer 
118 in which the digitized image will be stored. The 
stored image occupies a space of 256 by 240 elements 
instead of the full frame space of 512 by 480 elements. 
The Grab Process then uses the control register 120 to 
store the quadrant image as a 256 by 240 element digi- 
tized image in one quadrant of the respective buffer. 

Over a full cycle one quadrant of all sixteen buffers 
118 of the four image digitizers contain one 256 by 240 
clement digitized image for each video signal V1-V16. 
This process is repeated so that after four cycles (ap- 
proximately 2 seconds in this example) the sixteen buff- 
ers of the four image digitizers each contain four 256 by 
240 clement digitized images from each camera. The 
images stored at time t=n in the four buffers 118 of one 
image digitizers Zla-Zld is shown in FIG. lla. In FIG. 
17<7, i equals the time between successive images for a 
camera and x equals the software delay time to synchro- 
nize and digitize an individual image. In this example as 
explained above, i equals 0.5 second and x equals 0.08 
second. FIG. lib shows the pattern of stored images in 
the same buffers at the next cycle, at which t equals 
n+i. As shown in FIG. lib, the Grab Process causes 
the digitized image generated in this next cycle at time 
t equals n H-i to overwrite the oldest stored image. This 
process repeats on an ongoing basis with each new 
digitized image overwriting the oldest digitized image 
in a buffer until the computer 26' receives an alarm 
signal or a request from the key pad 50. 

FIG. 12 shows a flow chart of the Main Process 
executed by the computer 26'. The Main Process simply 
waits for a message from the key pad 50 or from the 
Alarm Process, both as described above in conjunction 
with the first preferred embodiment. Once a message is 
received, it is then checked to determine whether it 
indicates a new alarm. If so, the Setup Copy Routine of 
FIG. 15 is called, which sends a message to the Copy 
Process of FIG. 16. The Copy Process in turn causes 
the last three images stored before the alarm or request 
to be transferred to a buffer 130 of the image processor 
104 for storage and eventual display. 

As shown in FIG. 15, the Setup Copy Routine first 
flags the last three images from the camera associated 
with the alarm as locked so that the Grab Process docs 
not overwrite them until they are copied. The process 
then checks to determine whether the current image 
from the respective camera has been digitized. If so, the 
current image is locked so that the Grab Process does 
not overwrite it until it has been copied. Otherwise, the 
current image is flagged as one that needs to be locked 
after it is digitized and the three locked images are 
flagged for transmission to the image processor 104. 
Then a message is built and sent to the Copy Process for 
the last three images of the camera associated with the 
current alarm (and for the fourth image if it was already 
been locked). 

The Copy Process is shown in flow chart form in 
FIG. 16. This process waits for a message from either 
the Grab Process or the Main Process and then copies 
flagged images from one of the image digitizers 32fl-32i 
to the image processor 104. After the images have been 
copied into the image processor 104 the lock is released 



on these images in the image digitizer so that the Grab . 
Process can start digitizing new scenes for this camera. 
As pointed out above, the Control Process for trans- 
mitting the fourth digitized image varies, depending on 

5 the time within the cycle when the alarm occurs. If the 
video signal for the camera corresponding to the cur- 
rent alarm has been digitized prior to the alarm being 
/eceived by the computer 26', the fourth image is 
locked and the Copy Setup Process sends a message to 

10 the Copy Process to copy four digitized images from 
the buffers 118 to the buffers 130. On the other hand, if 
the video signal from the camera associated with the 
current alarm has not yet been digitized when the alarm 
is received by the computer 26', then the Grab Process 

15 builds a copy message and sends that message to the 
Copy Process. The Copy Process then accomplishes the 
transfer for the fourth image as described above. 

It should be apparent that this invention is not limited 
to the display of three 256 by 240 element images taken 

20 before an alarm or request is received and one 256 by 
240 element image taken after the alarm or request if 
received. By changing the Setup Copy Process and the 
Grab Process one can display two pictures taken before 
the alarm and two after, or one taken before the alarm 

25 and three taken after. By properly selecting the cycle 
times and the number of images copied from times be- 
fore the alarm was received by the computer 26' one of 
the displayed images on the CRT 42 can be made to 
correspond in time approximately with the time the 

30 corresponding alarm was actually triggered (as opposed 
to the tiine the corresponding alarm was received by 
the computer 26'). 

Upon a second alarm or request, another set of four 
video images (three prior and one subsequent to the 

35 alarm or request) are transferred to a second buffer 130 
in the image processor 104. The second set of digitized 
images may be from the same or from a different camera 
as the first set of images. Third and fourth sets of digi- 
tized images may be stored in the buffers 130 in a similar 

40 manner. Once these four buffers are full only one addi- 
tional set of images of the camera may be stored, with 
storage occurring in the respective image digitizer 
32a~^2d. FIG. 18fl shows the system where the first, 
second, third and fourth alarms occurred in the areas 

45 covered by camera 5, camera 2, camera 12, and camera 
7, respectively. FIG. 18j indicates the contents of the 
buffers 130 of the image processor 104 in this condition. 
Only one further set of digitized images may be stored 
for each camera after this fourth alarm. The storage 

50 patterns for alarms 5-20 are shown in FIG. IHb, which 
represents the four buffers 118 of the four image digitiz- 
ers Z2a-Z2d. Until images are released from the image 
processor 104 (and replaced by the next alarm images in 
sequence) no further images will be stored as the Grab 

55 Process locks and protects the buffers against further 
overwriting. Thus, one can' see that no images would be 
stored after the twenty-first alarm. Furthermore, if the 
sixth alarm were from camera 1 rather than from cam- 
era 5, no video images would be stored, because both 

60 the buffer assigned to camera 1 and the four buffers of 
the image processor 104 would be full. 

When one of the buffers 130 of the image processor 
104 receives a set of four images, corresponding to the 
first alarm, these imges are automatically displayed on 

65 the CRT 42. Referring to FIG.ll, the zoom and pan 
logic controller 134 is initialized to a non-zoom value to 
indicate that the output image will not be magnified. 
The digitized image passes via the switch 136 which has 
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been preinitialized to select the linear output look-up 
table 138, because no contrast adjustment has yet been 
selected. The set of four 256 by 240 element images are 
then automatically converted by the D/A converter 
140 so that the four captured images are displayed as 5 
they are copied onto the CRT 42 in quadrant format. 

In a manner similar to that described above in con- 
junction with the first preferred embodiment, the opera- 
tor may enhance the displayed video picture by adjust- 
ing picture contrast^ by magnifying one of the four 10 
images using the zoom feature, or both using the key 
pad 50 described above (FIG. 12). The only difference 
between the key pad in the two embodiments is that the 
key pad in the second embodiment docs not need the 
keys for choosing between two CRTs 42. Of course, 15 
this feature would be used if the second embodiment 
were designed for use with a second image processor 
and a second display monitor. 

If the ojjerator wishes to magnify one of the four 
displayed pictures, he indicates which picture he wishes 20 
to zoom in on. When the Key Pad Process discussed 
above determines that the operator has sent a zoom 
command, the process builds a zoom message and sends 
it to the Main Process of FIG. 12. when the Main Pro- 
cess receives a zoom message from the key pad it writes 25 
a value into the zoom and pan logic controller 14 for the 
requested frame to indicate a zoom adjustment. The 
operator zooms in on the appropriate frame by a two 
key command. Depressing key AZ indicates a zoom 
and keys 1-4 indicate what frame (key 1 designates the 30 
picture in the upper left comer of the screen, key 2 the 
upper right, key 3 the lower left hand key 4 the lower 
right). Upon zoom activation the selected picture will 
be magnified to fill the entire screen. Keying in the two 
keys AZ, O will remove the zoom enlargement and 35 
restore the four quadrant display. 

Contrast adjustments are performed in a manner simi- 
lar to that of the first embodiment. The operator de- 
presses the key AC followed by one of the keys 1-7 to 
vary the contrast as previously described. If the four 40 
picture set is displayed prior to contrast adjustment, the 
contrast will be changed for the set of four pictures. If 
a zoomed image of one picture is being displayed, only 
the contrast of that one picture will be adjusted. As 
before, depressing the key AC followed by the key O 45 
will remove contrast adjustment. 

The CLR key will clear the video display and erase 
the set of four images from storage in the image proces- 
sor 104. The RE key will clear the key pad commands 
in an event of a mistake as described above. 50 

Also, as described above, the system 100 allows the 
operator to select from the key pad a camera to view. 
As before, the operator can depress the camera numbers 
0-16 if he wishes to view the area for any reason As 
described above the Key Pad Process builds an alarm 55 
message for that camera and the images (three prior to 
the request and one following the request) are passed to 
the image processor 104 as described above. 

The hardware used in the presently preferred em- 
bodiment is the same as that identified above in Table I. 60 
With respect to software. Appendix D provides the 
presently preferred program for the computer 26' as 
well as the programs for the bus interface 28 and the 
keypad interface 48. Appendix E provides configura- 
tion and connection information for hardware. As be- 65 
fore, this information has been provided merely to de- 
fine the presently preferred embodiment of this inven- 
tion, and is not intended to be limiting in any way. 
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CONCLUSION 

From the foregoing, it should be apparent that im- 
proved monitoring systems have been disclosed which 
automatically display still video images corresponding 
to the zones of an alarm with a minimum of operator 
intervention. In these systems the operator needs only 
to clear one set of images to see the next, and no re- 
corder rewinding is required. Furthermore, the systems 
are designed to store images for a plurality of alarms 
such that a first alarm does not prevent the system from 
recording still images for a second alarm. This enhances 
the reliability of the system. Finally » the second pre- 
ferred embodiment functions particularly well with 
prior art sensor systems that report alarms slowly. Be- 
cause video images are frozen on an ongoing basis the 
system allows still images to be displayed from about 
the time when the alarm was triggered, even though 
this triggering time was well before the time the alarm 
was received by the monitoring system. 

Of course, it should be understood that a wide range 
of changes and modifications can be made to the pre- 
ferred embodiments described above. A wide variety of 
computer hardware and software and a wide variety of 
video processing components can be adapted for use 
with this invention. As explained above, the number of 
zones, the number of sensors, the number of cameras, as 
well as the exact configurations of video processing 
equipment can all be adapted as appropriate for the 
particular application. It is therefore intended that the 
foregoing detailed description be regarded as illustra- 
tive rather than limiting, and that it be understood that 
it is the following claims, including all equivalents, 
which are intended to define the scope of this invention. 
We claim: 

1. In a video surveillance and intrusion alarm system 
of the type comprising means for generating a plurality 
of alarm signals, each associated with a respective zone; 
and means for generating a plurality of video signals, 
each associated with a respective zone; the improve- 
ment comprising; 

at least one video image digitizer means for storing on 
an ongoing basis a plurality of sets of digitized still 
video images, each set associated with a respective 
one of the video signals, each stored digitized still 
video image corresponding to a respective image 
time; 

controller means responsive to thee alarm signals for 
automatically selecting at least one of the stored 
digitized still video images for display, said at least 
one selected digitized still video image correspond- 
ing for each of the alarm signals to the zone associ- 
ated with that alarm signal, and said at least one 
selected digitized still video image corresponding 
to an image time prior to the time the respective 
alarm signal was received by the controller means; 
and 

display means coupled to the at least one video image 
digitizer means for displaying the at least one se- 
lected digitized still video image, thereby provid- 
ing a view of the zone associated with an alarm 
signal as the zone appeared at a time prior to the 
time when the alarm signal was received by the 
controller means. 

2, The system of claim 1 wherein the at least one 
video image digitizer means and the controller means 
are situated at a central station, wherein the alarm sig- 
nals are transmitted to the central station with an avcr- 
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age propagation delay, and wherein the at least one lecied digitized still video image corresponding for 

selected digitized still video image corresponds to an each of the alarm signals to the zone associated 

image time that precedes the time the respective alarm with that alarm signal, and said at least one selected 

signal was received by the controller means by an digitized still video image corresponding to an 

amount selected to compensate for the average propa- 5 image time prior to the time the respective alarm 

gation delay such that the at least one displayed digi- signal was received by the controller; and 

tized still video image provides surveillance personnel a display coupled to the at least one video image 

with a view of the zone associated with the alarm signal digitizer to display the at least one selected digi- 

at the zone appeared at about he time when the alarm tized still video image, thereby providing a view of 

signal was generated. 10 the zone associated with an alarm signal as the zone 

3. The invention of claim 1 wherein the controller appeared at a time prior to the time when the alarm 
means comprises a video multiplexer having a plurality signal was received by the controller. 

of signal inputs, each coupled to receive a respective 10. The system of claim 9 wherein the at least one 

one of the video signals, and a signal output coupled to video image digitizer and the controller are situated at a 

the at least one image digitizer means. 15 central station, wherein the alarm signals are transinit- 

4. The invention of claim 1 wherein the controller ted to the central station with an average propagation 
means comprises means for adjusting contrast of the delay, and wherein the at least one selected digitized 
digitized video image, and wherein the invention fur- still video image corresponds to an image time that 
ther comprises operator controlled means for control- precedes the time the respective alarm signal was re- 
ling the contrast adjusting means. 20 ceived by the controller by an amount selected to com- 

5. The invention of claim 1 wherein the controller pensate for the average propagation delay such that the 
means comprises means for adjusting magnification of at least one displayed digitized still video image pro- 
the digitized video image, and wherein the invention vides surveillance personnel with a view of the zone 
further comprises operator controlled means for con- associated with the alarm signal as the zone appeared at 
trolling the magnification adjusting means. 25 about the time when the alarm signal was generated. 

6. The invention of claim 1 wherein the controller 11. The invention of claim 9 wherein the controller 
means comprises means for storing a plurality of digi- comprises a video multiplexer having a plurality of 
tized video images, and wherein the invention further signal inputs, each coupled to receive a respective one 
comprises operator controlled means for selecting one of the video signals, and a signal output coupled to the 
of the stored digitized video images for display. 30 at least one image digitizer. 

7. The invention of claim 1 wherein the system fur- 12. The invention of claim 9 wherein the controller 
ther comprises means for storing additional digitized comprises means for adjusting contrast of the digitized 
video images associated with subsequent alarm signals video image, and wherein the invention further com- 
during display of the first mentioned digitized video prises operator controlled means for controlling the 
image. 35 contrast adjusting means. 

«. The system of claim 1 wherein said at least one 13. The invention of claim 9 wherein the controller 
video image digitizer means comprises a plurality of comprises means for adjusting magnification of the 
video image digitizers, and wherein said controller digitized video image, and wherein the invention fur- 
comprises a video multiplexer comprising a plurality of ther comprises operator controlled means for control- 
signal inputs, each coupled to receive a respective one 40 ling the magnification adjusting means, 
of said video signals, and a plurality of signal outputs, 14. The invention of claim 9 wherein the controller 
each coupled to a respective one of said video image comprises means for storing a plurality of digitized 
digitizers. video images, and wherein the invention further com- 
9. In a video surveillance and intrusion alarm system prises operator controlled means for selecting one of the 
of the type comprising a plurality of sensor systems 45 stored digitized video images for display, 
operative to generate a plurality of alarm signals, each 15. The invention of claim 9 wherein the systein fur- 
associated with a respective zone; and a pIuraHty of ther comprises means for storing additional digitized 
cameras operative to generate a plurality of video sig- video images associated with subsequent alarm signals 
nals, each associated with a respective zone; the im- during display of the first mentioned digitized video 
provement comprising: 50 image, 
at least one video image digitizer operative to store 16. The system of claim 9 wherein said at least one 
on an ongoing basis a plurality of sets of digitized video image digitizer comprises a plurality of video 
still video images, each set associated with a re- image digitizers, and wherein said controller comprises 
spective one of the video signals, each stored digi- a video multiplexer comprising a plurality of signal 
tized still video image corresponding to a respec- .55 . inputs, each coupled to receive a respective ne of said 
tive image time; video signals, and a plurality of signal outputs, each 
a controller responsive to the alarm signals to auto- coupled to a respective one of said video image digitiz- 
matically select at least one of the stored digitized ers. 



still video images for display, said at least one se- 
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REEXAMINATION CERTIFICATE 
ISSUED UNDER 35 U.S.C. 307 

THE PATENT IS HEREBY AMENDED AS 
INDICATED BELOW, 

Matter enclosed In heavy brackets [ ] appeared in the 
patent, but has been deleted and is no longer a part of the 
patent; matter printed in Italics Indicates additions made 
to the patent. 



AS A RESULT OF REEXAMINAHON, IT HAS BEEN 
DETERMINED THAT: 



The patentability of claims 1-16 is confirmed. 
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